and europium 9 have also been described.
The general pattern which dominates the rather meager knowledge of divalent lanthanide organometallic chemistry is their lack of volatility and solubility. This is doubtless due to some type of polymer formation, possibly similar to that found for Cp 2 ca. 10 Use of sterically demanding ligands to stabilize low coordination numbers is a strategy that can be used to prevent polymerization. Replacement of the five hydrogen atoms of a cyclopentadienyl group with five methyl groups, giving the pentamethylcyclopentadienyl group, greatly increases the steric bulk of the ligand. This is shown, by way of example, by the observation that dicyclopentadienylmanganese 11 has a polymeric constitution in the solid state 12 whereas bis(pentamethylcyclopentadienyl)manganese is monomeric. 13 In this paper we describe some coordination complexes of A blue colored solution developed immediately which slowly turned brown~red at room temperature. The suspension was ref1uxed for 12 h.
Tetrahydrofuran was removed in vacuum, the residue was extracted with diethyl ether (2 x 150 mL), and the combined extracts were concen~ trated to ca. 100 ml. Cooling ( OoC) afforded red prisms in 65 percent yield (7.5g), mp 181-182°C, The complex is soluble in aliphatic and aromatic hydrocarbons and in ethereal solvents. The complex decomposed upon attempted sublimation in vacuum at ca. 140°C . Figure 1 . In the final cycles of inement, all non-hydrogen atoms except those for toluene were refined anisotropically; the carbon atoms for toluene were refined isotropically and were not restrained except to assign full occupancy to atoms C(25) and C(26), and half occupancy to atoms C(27), C(28), and C(29). The refinement converged to the positions given in Table I 
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The estimated standard deviation of the least significant digit is given in parenthesis here and in the following tables. 
Average 2.670 (7) 2 '654 (7) 2 0 663 ( 7) 2.694 (8) 2,680 (8) 2.672
Tet rofuran
Yb-C ( 11) (12) ~-C (13) ~c (14) ~c (15) Average 2.658(7)
2.412 (5) 1. 45 (1) 1.46(1)
Toluene C(25)~C (27) 1.32 (2) c ( (2) C(ring) -CH 3
Pentamethtlcyclopentadienyl 108.4(6) 106.9(8) 109. 5(10) 102.8 (9) 108.4 (7) ~ Internal Angles 107.8 (6) C(l5)-C(ll)-C(l2) 107.4(7) 107.9 (7) C(ll)-C(l2)-C(13) 109.3(6) 108.1 (7) C(l2)-C(l3)-C(14) 107 .2(7) 108.5 (7) C(13)-C(l4)-C(l5) 107.5(7) 107. 7 (7) C ( C
Average 125.9
123 (2) 121 (2) 119 (2) 122 (2) 115 (2) See comment a in Table III.  See comment bin Table III. Distance to Plane
~.072
C(S)
~.028
C(9)
~.179
. were given half occupancy. corresponding to two toluene molecules per unit cell containing four ytterbium ions. 1. 65 (1) 2.20 (1) .02 (1) .354 (9) .
2.4(4) 4.8 (5) 7. 9 (7) --1.2(3) .6(4) -3.1 (5) C (22) 4.2(6) 10.5(10) 12. 9( 13) -L4(6) 2.7(7) -7.7(10) C (23) 4.6 (5) 6.5 (7) 11.
a The anisotropic temperature factor has the form exp(-0.25(Bu~{!* 2 +2s 12 !:Jg*E_* ... )).
The isotropic temperature factor has the form exp (-B((sine)/1) 2 ). H"i) Km 
